Colletotrichum has a wide host range and distribution and its species are pathogens, endophytes and saprobes. Investigations of Colletotrichum species in both tropical and temperate regions are still needed as much novelty remains to be discovered. A multi-locus phylogenetic analyses of ITS, GAPDH, CHS-1, ACT and TUB2 sequence data combined with morphology, revealed a new species, C. acidae on Phyllanthus acidus, belonging to the C. truncatum species complex. A new Russian record for C. dematium on Iris sp. was also revealed. A combination of sequence data handling tools in the ARB database was used for the phylogenetic analyses and is provided in the appendix. The new species is described and illustrated in this paper and compared with taxa in the C. truncatum species complex.
Introduction
Colletotrichum species (Glomerellaceae) are one of the ten economically most important fungal plant pathogens worldwide (Dean et al. 2012) . They also occur as symptomless endophytes in living plants and as saprobes of dead plant material in aquatic and terrestrial habitats (Hyde et al. 2009a , Wikee et al. 2011 , Cannon et al. 2012 , Jayawardena et al. 2016a , Wijayawardene et al. 2017 . However, the same species may show different nutritional modes based on the environmental conditions in which they occur (Jayawardena et al. 2016b) .
Colletotrichum was established by Corda (1831) to accommodate C. lineola, the type species for this genus (Damm et al. 2009 ) and belongs in Glomerellaceae, Glomerellales
DNA extraction, PCR amplification and sequencing
Fresh mycelium scraped from the margin of colonies on PDA plates (incubated at 28 °C for 4 weeks) and aseptically isolated acervuli were used for total genomic DNA extraction. PCR amplifications were carried out by using the primers ITS1/ITS4 (White et al. 1990 ), GDF/GDR (Templeton et al. 1992) , CHS79F/CHS345R, ACT512F/ACT783R (Carbone & Kohn 1999) and BT1/BT2 primers (O'Donnell & Cigelnik 1997) , to obtain sequences of the Internal transcribed spacer region (ITS) of the rRNA gene and of the genes coding for glyceraldehyde-3-phosphate dehydrogenase (GAPDH), chitin synthase 1 (CHS-1), actin (ACT) and β-tubulin (TUB2) respectively.
A total volume of 25 μl PCR mixture contained TaKaRa Ex-Taq DNA polymerase 0.3 μl, 12.5 μl of 2× PCR buffer with 2.5 μl of dNTPs, 1 μl of each primer, 9.2 μl of double-distilled water and 100-500 ng of DNA template followed thermal cycle programmes described by Weir et al. (2012) . All the PCR products were visualized by staining with ethidium bromide (EtBr) on 1.2% agarose gels. Successful PCR products were purified according to the manufacturer's instructions of a Qiagen purification kit (Qiagen, USA) and sequenced in Sunbiotech Company, Beijing, China.
Phylogenetic analyses
Obtained sequences were subjected to BLAST search in GenBank (https://blast.ncbi.nlm.nih.gov/Blast.cgi) and coherence of the results was controlled based on morphological characters. Reference sequence data (Tables 1, 2) were downloaded and imported into the ARB database and program package (Ludwig et al. 2004 ) together with the newly generated sequences and analysed following the ARB workflow (Perera et al. 2018 , Thambugala et al. 2018 . Individual loci were aligned using default settings of MAFFT (Katoh et al. 2009 ) as implemented in ARB applying an offset value of 0.5. The aligned sequences were improved when necessary by manual adjustments in ARB (Appendix 1).
ARB databases including all phylogenetic trees and corresponding alignments are available on the SILVA project website (https://www.arbsilva.de/no_cache/download/archive/publications/fungal_taxa/). KT290256 Ariyawansa et al. 2015 BLAST search results and initial morphological studies revealed that the two species investigated in this study belong to Colletotricum truncatum and C. dematium species complexes. Therefore, separate analyses were carried out for each complex using only reliably alignable positions present in the majority of the sequences (Table 3) . Phylogenetic analyses of the C. truncatum species complex were based on individual loci (data accessible at https://www.arbsilva.de/fileadmin/silva_databases/publications/fungal_taxa/Colletotrichum_acidae.arb) and a 586 concatenated alignment of ITS, GAPDH, CHS-1, ACT and TUB2. The C. dematium species complex was analysed based on individual loci (data accessible at https://www.arbsilva.de/fileadmin/silva_databases/publications/fungal_taxa/Colletotrichum_dematium.arb) and the concatenated alignment of ITS, GAPDH, CHS-1 and ACT followed the alignable base positions (Table 3) . We obtained similar backbone tree topologies from individual and concatenated loci trees and considered only concatenated trees for each complex. Maximum likelihood (ML) analyses (RAxML v8.2.8) (Stamatakis 2014) were performed as implemented in ARB applying the GTRGAMMA+I model of rate distribution as default parameter. Bootstrap support was calculated by rapid bootstrap analysis of 1,000 replicates using RAxML. Bayesian analyses were performed using MRBAYES v2 (Huelsenbeck & Ronquist 2001) with invariable site rate variation, six number of substitution types, four rate categories for the gamma distribution. Four chains were run for 1,000,000 MCMC generations with every 100 th tree sampled and the analyses were automatically closed when split frequencies fell below 0.01. The split frequencies were 0.002 and 0.009 for the analyses of Colletotricum truncatum and C. dematium species complexes respectively. The first 25% of the resulted trees of each were discarded with default parameter settings. The output trees were visualized by using Xfig v.3.2 patchlevel 5c (Protocol 3.2, http://mcj.sourceforge.net/) and final layouts were done with CorelDRAW Graphics Suite X6.
Results

Phylogenetic analyses
The sequence data obtained from strains MFLUCC 17-2659 and MFLU 18-0233 in this study were identical for all loci and each had closely related sequences to the Colletotrichum truncatum species complex in BLAST analyses. The concatenated alignment for the complex comprised ten strains representing four taxa. The individual and concatenated un-rooted trees were similar in topology. C. fusiforme and the new taxa, both known from Thailand, were sister taxa (100% ML/1.00 PP). This clade formed a basal clade to C. truncatum with maximum statistical supports (100% ML, Fig. 1 ).
The sequence matrix of the C. dematium species complex comprised of 32 taxa. The strain in this study clustered with C. dematium with low statistical support (53%ML/0.85PP) in the concatenated tree (Fig. 2) . Etymology -based on the host species from which it was collected. Holotype -MFLU 18-0100 Saprobic on dead Phyllanthus acidus. Asexual morph Conidiomata 95-225 m (x ̅ =148.8±45.9) m (n=10) diam., black, acervulus, oval, solitory. Setae abundant, pale to medium brown, smooth walled, 1-5 septate, 70-170 m (x ̅ =113.4±44.6) m (n=10) long, base cylindrical, 4-10 m (x ̅ =5.8±1.7) m (n=20) diam., tip somewhat acute. Conidiophores hyaline, smoothwalled, simple, 10-20 m (x ̅ =14.6±3) m (n=20) long. Conidiogenous cells 1-2 m (x ̅ =1.5±0.4) m × 2-3.5 m (x ̅ =2.75±0.4) m (n=10), hyaline, smooth-walled, cyllindrical to slighty inflated, opening 1-2.5 m (x ̅ =1.7±0.3) m (n=20) diam. Collarette present, 0.4-1.1 m (x ̅ =0.8±0.2) m (n=20) m width, periclinal thickening visible. Conidia 18-30 m (x ̅ =25.1±2.5) m × 2.8-4 m (x ̅ =3.4±0.3) m (n=40), L/W ratio 7.4 (n=40), hyaline, smooth or verruculose, aseptate, curved, both sides gradually tapering towards the round to slightly acute apex and truncate base, guttulate.
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Appressoria 11-23 m (x ̅ =15.8±3.5) m × 9-18 m (x ̅ =12±2.9) m (n=10), solitary to aggregated, medium to dark brown, smooth-walled, round or oval or irregular. Sexual morph not observed after 4 weeks of incubation.
Culture characteristics -Colonies on PDA reaching 40.4 mm in 7 days at 28 °C, crateriform with entire margin, olivaceous grey aerial mycelium becoming dull green towards the edge, reverse grey-olivaceous to dull green, concentric.
Material examined -THAILAND, Mae Fah Luang University, Muang, Mueang, Chiang Rai District, Chiang Rai 57100, (20° 02′ 44.5′′ N, 99° 52′ 34′′ E) on dead rachis of Phyllanthus acidus (Phyllanthaceae), 18 May 2017, Milan C. Samarakoon (SAMC004), (MFLU 18-0100 holotype, MFLU 18-0233 paratype), ex-type living culture MFLUCC 17-2659 and ICMP.
Notes -Colletotrichum acidae belongs to the C. truncatum species complex, species of which are characterized by curved conidia with truncate bases and acute, more strongly curved apices (Damm et al. 2009 ). The ITS based single gene tree also confirmed the close affinity of the species within the complex (data not shown). The multi-locus phylogenetic analyses showed that C. acidae is sister to C. fusiforme Wijayaw et al. which was isolated from a dead leaf of an undetermined host in Thailand (Ariyawansa et al. 2015) . The size of the conidiomata is significantly larger in C. acidae (148 μm) as compared to C. fusiforme (80 μm). Setae of C. fusiforme are long (95-225 μm), dark brown to medium brown and 1-4-septate, while in C. acidae they are comparatively short (70-170 μm), pale to medium brown and 1-5-septate setae. Conidia of C. fusiforme have a higher L/W ration (8.2) than the C. acidae (7.4). Also, there is a clear distinction in the appressoria between the two species. Colletotrichum fusiforme has oval appressoria with L/W ratio = 3, while C. acidae has round or oval or irregular appressoria with L/W ratio = 1.3 (Fig. 3h-j) . Interestingly, the morphological comparison clearly shows the C. acidae has intermediate characters in colour, size and shape as compared to C. fusiforme and C. truncatum. The closest BLAST searches with the GAPDH, CHS-1, ACT and TUB2 sequences of MFLUCC 17-2659 were KT290255 (with 92% identity, 18bp differences), KT290253 (with 99% identity, 3bp differences), KT290251 (with 94% identity, 7bp differences) and KT290256 (with 94% identity, 11bp differences) from a isolate (MFLU 13-0291) saprobe on dead leaf in Thailand (Ariyawansa et al. 2015) .
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Based on both morphological and phylogenetic differences of the isolate, we introduce C. acidae as a new species. This is the second known saprobic species belonging to the C. truncatum species complex, from Thailand.
Colletotrichum dematium (Pers.) Grove Collarette 0.5-1.1 m (x ̅ =0.8±0.2) m (n=15) m width, periclinal thickening visible. Conidia 21.5-25 m (x ̅ =23±0.9) m × 2.8-3.6 m (x ̅ =3.2±0.2) m (n=50), length/width 7.08 (n=50), hyaline, smooth or verruculose,aseptate, curved, both sides gradually tapering towards the round to slightly acute apex and truncate base. Sexual morph not observed.
Material examined -RUSSIA, Krasnodar Region, Sochi City, Lazarevsky City District, UchDere Village, Subtropical Botanical Garden of Kuban (sanatorium "Belye Nochi"), flowerbed, on dead flower-bearing stems of Iris sp., 7 October 2016, Timur S. Bulgakov SC-088 (MFLU 18-0234).
Notes -The collection MFLU 18-0234 is morphologically similar to C. eryngiicola Jayaward., Bulgakov & K.D. Hyde, which share black, oval and solitary acervuli and abundant setae on acervuli with 1-5 septa. However, the sizes of the acervuli have slight differences between the two species (C. eryngiicola 300-700 m, MFLU 18-0234 165-430 m) (Buyck et al. 2017) . Colletotrichum dematium differs from MFLU 18-0234 with one setae and 3-8 septa (Damm et al. 2009 ). Colletotrichum dematium, C. eryngiicola and the strain MFLU 18-0234 bear pale brown conidiogenous cells, while showing clear differences in the L/W ratio of conidia (C. dematium 6, C. eryngiicola 6.3, MFLU 18-0234 7.08). However, Damm et al. (2009) , observed different isolates with different L/W ratio of conidia which are close to the strain MFLU 18-0234 (e.g. IMI 350847 6.7, CBS 125340 5.5).
The GAPDH sequence of MFLU 18-0234 was 100% identical to JX669425, Colletotrichum dematium strain. The CHS-1 sequence was closer to KX618683 (with 95% identity, 5bp differences) generated from C. insertae on Parthenocissus inserta (L.) Planch. (Vitaceae) from Russia (Hyde et al. 2016) . The closest match with the ACT sequence was KY792717 (with 100% identity) from the strain from Russia (Buyck et al. 2017) .
The concatenate phylogenetic analyses revealed that strain MFLU 18-0234 clusters with C. dematium with low statistical support. Giving the priority to the phylogenetic analyses the strain MFLU 18-0234 isolated from Iris sp. from Russia is identified as a C. dematium species. Colletotrichum dematium has been recorded on Lilium pensylvanicum Ker Gawl. (Liliaceae) in Asian Russia near border with China (Egorova 2007 ) and on Tilia cordata Mill. (Malvaceae) in Northwestern European Russia (Mel'nik et al. 2008 ) and on Vitis vinifera L. (Vitaceae) in Southern European Russia (Jayawardena et al. 2018) . However, this is the first record for the occurrence of C. dematium on an Iris sp. in Russia.
Discussion
Colletotrichum is a worldwide-distributed genus on different hosts (Cannon et al. 2012 , Hyde et al. 2014 , Jayawardena et al. 2016b . A vast diversity of Colletotrichum species is known from tropical regions (Udayanga et al. 2013 ). However, plant pathology based Colletotrichum studies are predominant (e.g. Shenoy et al. 2007 , Prihastuti et al. 2009 , Udayanga et al. 2013 , Chowdappa et al. 2014 , Krishnapillai & Wilson-Wijeratnam 2014 , Sakinah et al. 2014 , He et al. 2016 ) over endophytes and saprobes. Therefore, the extension of further discoveries towards the endophytic 592 and saprobic Colletotrichum species is needed. Also, the relationships between those nutritional modes may also reveal potential opportunistic pathogens hidden as endophytes or saprobes.
A study focussing on C. truncatum, C. dematium and C. gloeosporioides from leguminous plants in Malaysia suggested that the GAPDH locus is critical to resolve intraspecific relationships and closely related species in Colletotrichum (Mahmodi et al. 2014) . By considering the phylogenetic analyses and morphological differences, we introduce C. acidae as a new species and C. dematium as a new country record in this paper. Furthermore, Colletotrichum acidae and C. fusiforme still known from Thailand are saprobes, which cluster among other pathogenic species. It would be interesting to carry out further research into whether they lost their pathogenicity during evolution, or establish if they may still be pathogenic under different environmental conditions. 
